Thymidine phosphorylase inhibits the expression of proapoptotic protein BNIP3.
An angiogenic factor, thymidine phosphorylase (TP), confers resistance to apoptosis induced by hypoxia. We investigated the molecular basis for the suppressive effect of TP on hypoxia-induced apoptosis using Jurkat cells transfected with TP cDNA, Jurkat/TP, and a mock transfectant, Jurkat/CV. TP and 2-deoxy-d-ribose, a degradation product of thymidine generated by TP enzymatic activity, suppressed hypoxia-induced apoptosis. They also inhibited the upregulation of hypoxia-inducible factor (HIF) 1alpha and the proapoptotic factor, BNIP3, and caspase 3 activation induced by hypoxia. Introduction of siRNA against BNIP3 in Jurkat cells decreased the proportion of apoptotic cells under hypoxic condition. These findings suggest that the suppression of BNIP3 expression by TP prevents, at least in part, hypoxia-induced apoptosis. Expression levels of TP are elevated in many malignant solid tumors and thus 2-deoxy-d-ribose generated by TP in these tumors might play an important role in tumor progression by preventing hypoxia-induced apoptosis.